Introduction Worldwide, an estimated 40 million people are in need of palliative care each year, but only 14% receive it. The incidence of diabetes mellitus (DM) in patients receiving palliative care is higher than in the general population. This association is intended to grow as a result of the rising burden of DM worldwide, ageing populations and the improved overall survival time of several diseases over the last few decades. Recommendations for DM management in the context of palliative care are mainly based on expert opinion as there is a lack of suitable evidence base and randomised clinical trials in palliative care are scarce. The aim of our systematic review is to identify the best DM management practices in order to reduce important DM-related symptoms and acute complications in patients receiving palliative care. Methods and analysis The authors will study the DM treatment and management literature, surveying the different approaches employed to treat adult palliative patients. Core health bibliographic databases will be searched from January 1990 to May 2019. Data sources will include Ovid MEDLINE, Embase, PubMed, Web of Sciences, Cochrane Central Register of Controlled Trials, Cochrane Database of Systematic Reviews, Scopus, Cumulative Index to Nursing and Allied Health Literature and grey literature. Details regarding diet, oral and injectable glucose-lowering medicines, insulin regimens and blood glucose monitoring strategies will be evaluated. We defined the primary outcomes to compare between DM management approaches as the presence of symptoms (polyuria, polydipsia and polyphagia) and acute complications of DM (hypoglycaemia, hyperglycaemic hyperosmolar state and diabetic ketoacidosis), and secondary outcomes as hospital admissions and deaths due to DM-related complications, health-related quality of life and glycaemic control. Ethics and dissemination The systematic review methodology does not require ethics approval due to the nature of the study design. The results of the systematic review will be published in a peer-reviewed journal and will be publicly available.
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IntrOduCtIOn WHO defines palliative care as an approach that improves the quality of life (QOL) of patients and their families facing problems associated with life-threatening illness, through the prevention and relief of suffering by means of early identification and impeccable assessment and treatment of pain and other problems, physical, psychosocial and spiritual. 1 Palliative care can be provided to a person of any age and it is not limited to patients who are actively dying, is appropriate at any stage (stable, unstable, deteriorating or terminal) of serious illnesses (cancer and/or another disease). 2 Palliative care is best introduced early in the course of illness and it can be provided alongside curative treatment or other therapies that strengths and limitations of this study ► The present protocol is an outline of the systematic review specificities that will guide the authors while conducting the systematic review on the diabetes-related symptoms, acute complications and management of diabetes mellitus in palliative care. ► Limitations of this review include the exclusion of papers reported in languages other than English, Portuguese or Spanish and those published prior to 1990. ► The inclusion of grey literature will broaden this study in terms of included information. ► This systematic review will include primary studies of any design because, as far as we know, this is the first systematic review on the diabetes-related symptoms and complications in palliative care.
Open access are intended to prolong life, such as chemotherapy or radiation therapy. Worldwide, an estimated 40 million people are in need of palliative care each year, but only 14% receive it. 3 The majority of adults in need of palliative care have serious diseases such as cardiovascular diseases (38.5%), cancer (34%) and chronic respiratory diseases (10.3%). 3 Diabetes mellitus (DM) affects >400 million people, corresponding to 8.5% of adults worldwide. 3 The incidence of DM in patients receiving palliative care is higher than in the general population due to several factors, such as age, use of diabetogenic drugs such as corticosteroids and metabolic changes due to chronic disease. This association is intended to grow as a result of the rising burden of DM worldwide, ageing populations and the improved overall survival time of several diseases over the last few decades. 4 The diagnosis of DM has already been made in the majority of patients who are referred to palliative care services. Furthermore, DM is, by itself, an increased cause of palliative enrolment in some countries with advanced health system integration as it can be considered as a life-threatening illness. [5] [6] [7] Evidencebased practice guidelines for the management of DM have been developed by several scientific associations, [8] [9] [10] [11] [12] which highlight that nutrition, pharmacological therapy, self-monitoring blood glucose and glycated haemoglobin (HbA1c) targets should be individualised for each patient. Additionally, goals should be individualised based on the duration of DM, age or life expectancy, comorbid conditions, known cardiovascular disease or advanced microvascular complications, hypoglycaemia unawareness and individual patient considerations. 13 Although less restrictive glycaemic targets for DM management in the context of palliative care are usually suggested, recommendations are mainly based on expert opinion. Indeed, there is a lack of relevant evidence particularly from randomised clinical trials that guides DM management in the context of palliative care. Even the opinions of diabetologists and oncologists were different dealing with diabetes care in people with cancer.
14 To the best of our knowledge, the most resourceful nutritional approach, oral and injectable (non-insulin) agents, types of insulin or insulin regimens, are still unknown to manage DM in the palliative context. Therefore, the DM management in these patients remains a challenge.
Palliative medicine manages the whole person, providing relief from pain, depression and other distressing symptoms at any stage of the disease and treats joint chronic diseases. As such, the appropriate treatment of hyperglycaemia-related symptoms and DM-related acute complications can contribute to worsening patients' general condition and QOL, particularly acute complications, which commonly lead to hospital admissions and additional consequences. Comfort, patient preferences, evaluation of oral intake and preservation of QOL are of particular importance in palliative medicine and interdisciplinary team care and early referral to relevant clinicians are essential.
Objectives
This systematic review was developed after a multidisciplinary discussion between the authors of shared doubts and concerns regarding DM management in the context of palliative care. The aim of our systematic review is to identify the best management of DM in order to reduce important DM-related symptoms (polyuria, polydipsia and polyphagia) and acute complications (hypoglycaemia, hyperglycaemic hyperosmolar state and diabetic ketoacidosis) in patients receiving palliative care. The results of this systematic review may guide practices to improve patient care and be a stimulus for additional studies regarding DM management in palliative care.
MEthOds And AnAlysIs
The present protocol followed the preferred reporting items for systematic reviews and meta-analysis protocols (PRISMA-P) that was defined in 2015, 15 subsequent to the PRISMA statement. The protocol is registered online on the international prospective register of systematic reviews, PROSPERO: CRD42018115772.
Eligibility criteria
The population, intervention, comparator and outcomes as described by the PRISMA statement 16 are reported below.
Type of population
We will include studies of adult (aged ≥18 years) patients with diabetes receiving palliative care. We will exclude studies of paediatric population, those who do not have DM and the patients who are not in palliative care.
Type of intervention
We will include primary studies reporting the intervention: management of DM. Details regarding diet, oral and injectable (non-insulin) glucose-lowering drugs, insulin regimens and blood glucose monitoring strategies will be evaluated. Different approaches according to the aetiology of DM, duration of DM, stage of palliative disease (stable, unstable, deteriorating, terminal) will also be assessed.
Type of comparator
The comparator item will be the different treatments and/or approaches used to manage DM in patients receiving palliative care.
Type of outcomes
We have defined primary outcomes as specific measures of the presence of symptoms (polyuria, polydipsia and polyphagia) and acute complications of DM (hypoglycaemia, hyperglycaemic hyperosmolar state and diabetic ketoacidosis) in order to make a feasible comparison of the different types of DM management approaches. If data exist, we will also report the secondary outcomes: hospital admissions due to DM-related complications, deaths due to DM-related complications, health-related Open access QOL (objective measures), advanced care planning, documented advance care plans and glycaemic control measured by HbA1c or average glycaemia.
Type of studies
We will include studies of any design regarding DM treatment and management in adult patients receiving palliative care. We will include only studies with a minimum of 10 participants. We will exclude editorials, comments, case reports and other reviews and studies before 1990 (year of the first formal definition of palliative care by WHO).
Information sources
We will search the following electronic bibliographic databases: Ovid MEDLINE, Embase, PubMed Central, Web of Sciences, Cochrane Central Register of Controlled Trials, Cochrane Database of Systematic Reviews, Scopus, Cumulative Index to Nursing and Allied Health Literature. Grey literature will be searched using the Grey Literature Report and Open Grey databases.
search strategy
The search will be conducted as soon as this protocol is published. Core health bibliographic databases will be searched from January 1990 to May 2019.
The search strategy will include terms defined in accordance with population, intervention, comparator and outcomes as described above. The search strategy will be defined for PubMed and then will be adapted for use with other bibliographic databases. No filters or limitations will be applied to the search strategy to ensure retrieval of pre-indexed materials. Only studies in English, Spanish and Portuguese will be included. Grey literature will include unpublished conference proceedings or abstracts from relevant specialty conferences. Reference lists of previous reviews and of included studies will also be screened looking for potentially eligible studies. The full search strategy for PubMed is available in the online supplementary material.
study records Data management
We will apply the inclusion and exclusion criteria outlined above to the potentially eligible studies retrieved using our search strategy. For studies selection, we will use Covidence-Better Systematic Review Management. 17 All the records identified in the search strategy will be downloaded as Research Information Systems files and uploaded to EndNote (as a security copy) and to Covidence.
Selection process
Covidence will automatically identify and exclude the duplicates. After obtaining the final potentially eligible articles to include in this systematic review, titles and abstracts will be screened by two independent reviewers considering the inclusion and exclusion criteria outlined. Based on these criteria, the independent reviewers will accept or reject studies. Each study will be voted by the two authors. Conflicts will be solved by a third author not involved in screening the papers. Potentially eligible studies will be uploaded into Covidence for full-text screening. Similarly, this process will be done by two independent reviewers. The same procedure will be applied and any disagreement between them will be resolved by a third reviewer.
Data collection process
Relevant data will be extracted into a predefined data extraction sheet. This data extraction sheet will be designed for the purpose of this study and will be piloted per the authors responsible for the data extraction with a minimum of five studies.
Seven authors will extract data from potentially eligible studies. Each study will be double-reviewed: one author will extract the data and a second author will independently check the data extraction forms for accuracy and detail. Discrepancies between the authors will be solved by another author and discussed until reaching consensus. Data extraction will also be done using the software Covidence. The authors of eligible studies will be contacted by email to provide missing or additional data.
Data items
The data extraction sheet will contain information regarding study setting, study population, participant's characteristics, study methodology, life-threatening illness-related data (aetiology of disease, stage of palliative care), details of DM (type and duration of DM, usual treatment namely class of oral or injectable (non-insulin) glucose-lowering drugs, type of insulin, insulin regimen), type of DM management used in the palliative care (blood glucose monitoring strategies, diet, oral glucose-lowering medicines, type of insulin and insulin regimen such as sliding scale insulin or scheduled insulin therapy with only basal insulin treatment or basal bolus insulin regimen) 18 and information for assessment of the risk of bias. The frequency of DM-related symptoms (polyuria, polydipsia and polyphagia) and DM-related acute complications (hypoglycaemia, hyperglycaemic hyperosmolar state and diabetic ketoacidosis) will be extracted and evaluated according to different DM approaches, such as insulin treatment alone or combined with other glucose-lowering drugs. Hospital admission and deaths due to DM-related complications, QOL, HbA1c and average glycaemia will also be extracted where available.
Outcomes and prioritisation
All the variables will be extracted as string variables. As mentioned in the 'Type of outcomes' section, we will extract all the data available regardless if it is a main or additional outcome. We will not apply prioritisation schemes as meta-analysis will not be performed.
Risk of bias in individual studies
Two independent reviewers will assess the risk of bias and quality evidence of the eligible studies using the
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Study Quality Assessment Tools of the National Institutes of Health.
19 Disagreements between the review authors over the risk of bias will be resolved by a third author and discussed until reaching consensus. Any discrepancies or unusual patterns will be checked with the study investigator, although we will not exclude studies based on their quality report, we will describe the quality of the included studies.
Data synthesis
The results will be summarised in tables containing the year, country, population, type of treatment and/or approach for DM and the outcomes. The comparison between these variables will be further described. We will write a descriptive synthesis of the findings from the included studies, structured from the patients' characteristics, type of diabetes management, details of the disease for which the patient was referred to palliative care and acute complications and symptoms of DM. If data exist, we will provide summaries of intervention effects for each study.
Analysis of subgroups or subsets
If there is enough data, we will perform subgroup analysis by age groups, sex, aetiology of the disease requiring palliative care, stage of palliative care, type of DM, different settings (acute or primary care sector, professional or family care) and study design.
Patient and public involvement
Patients and the public will not be involved in this study.
Ethics and dissemination
The systematic review methodology does not require ethics approval due to the nature of the study design. The results of the systematic review will be published in a peer-reviewed journal and will be publicly available. It will also be disseminated electronically and in printed versions.
